Multiple 5'-untranslated exons in the nuclear respiratory factor 1 gene span 47 kb and contribute to transcript heterogeneity and translational efficiency.
Nuclear respiratory factor 1 (NRF-1) is a nuclear transcription factor that has been implicated in the nuclear control of respiratory chain expression in mammalian cells. Here, we demonstrate that a complex pattern of alternative splicing contributes to sequence heterogeneity within the human NRF-1 5'-untranslated region (UTR). At least six different 5'-UTR exons (UTRs 1-6) were detected in NRF-1 transcripts. These exons were mapped to human NRF-1 genomic clones and their sequences, including donor and acceptor splice junctions, determined. Two of the human UTR exons were derived from insertions of Alu-sq family members into the NRF-1 locus. The distance between the transcription initiation sites in UTR1 and the first protein coding exon is approx. 47kb, bringing the total length of the human NRF-1 gene to approx. 104kb. In contrast to human, only two UTR exons were found in mouse. The mouse UTR1 sequence obtained is identical to human UTR1, but mouse UTR2 bears no resemblance to any of the human exons. Mutations within human UTR1 modulate NRF-1 expression by interfering with mRNA translational efficiency in transfected cells and in an in vitro translation system. The effects of the mutations are proportional to their ability to disrupt predicted mRNA secondary structures within UTR1. Thus, the unusually high sequence conservation within UTR1 in part reflects selective constraints on translational expression.